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A METHOD FOR iMPROViNO THE SOtUBiLrTY OF VEGETABUE PROTEINS 

TECHNICAL FIELD 

THe present invenlSon relates to a m^hod for Improving the 
soiubflity of vegetable proteins. More speciffcally, the invention reJates to methods 

5 for the soiubilization of proteins in vegetable protein sources, which methods 
comprise treating tiie vegetable protein source with an effident amour^t of one or 
more ph^se enzymes, and treating the vegetable protein source with an efficient 
amount of one or more proteolytic enzymes. In ano^er aspect the inverttion 
provides animal feed additives comprising a phytase and one or more protec^c 

loenzjmnes. 

BACKGROUND ART 

Protein is an essential nutritional factor for a.o. mgutimals m6 
layers. Most livestock and many human beings get ttie necessary prc^ins from 
vegetable protein sources. Important vegetable protein sources are e.g. cereals, 

IS legumes and oilseed crops. 

Hydrolyzed wgetable proteins, such as soy protein hydroiy- 
sates, find applic^on- as nutrients, e.g. as nutritionai additives to foods and 
beverages. Hydroiyzed proteins are absorbed more easily than unhydroiysed 
protein, why protein hydroiysates are considered having the highest nutritional value. 

£0 Several methods for preparing protein hydroiysates are known and described in the 
literature, cf, e.g. US 4,324,805 and WO 92/15696. 

Essentially ail food and feed subst^c^ originating from plants 
contain phytate and phytic acid as a storage phosphonjs source [cf. review in £ 
Gmf fecf.j, Phytic Add. Chemistry and Applications . Minneapolis, U.S.A., 1986}. 

^ About 75-78% of the phosphorus in cereals is bound as phytic acid. Phytate compn- 
ses 1-3% of all nuts, cereals, legumes, oil seeds, spores and pollen. Complex salts 
of phytic acid are termed phytin. 
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Phyttc acid chelates minerais such as caidunn, zinc, magne- 
sium, and iron, thereby decreasing the bio-availability of nutritionally important mi- 
nerals, and is generaJiy considered an anti-nutritional factor. In vitro studies Indicate 
that phytic add inhibits the peptic digestion of some animal proteins, whereas the 
e trypsin digestion was unaffected [cf. Knuc*/eseta/., Journal of Food Science. 1989 
54 1348-1350]. 

Phytases are enzymes which catalyze the conversion of 
phytate to inositol and inorganic phosphoms. Phytases have been obtained from 
e.g. BacHJus, Pseuckmonas, Saccftaromyoes and AspergHlus. 
10 In US 3,297,548 it has been suggested to add mlcrobia} phyta- 

se to feedstuffs of monogastric animals in order to avoid supplementing the feed 
with inorganic phosphorus. 

It has also been conceived that phytases may be used in the 
processing of soy. Thus EP-A-0 420 358 reports that soybean meal contains high 
15 levels of the anti-nutritional factor phytate which renders ttifs protein source 
unsuitable for application in baby food, as well as In feed for fish, calves and other 
non-ruminants, since the phytate chelates essential minerals present therein. 

In summary It has previously been suggested to use phytase 
enzymes either for exploiting the phosphorus bound in the phytate/phytic add 
20 present in vegetable protein sources, or for e)qDloiting the nutritionafly important 
minerais bound in phytic acid complexes. 

Howe\^r, there is a need for improving the availability of the 
proteins present in vegetable sources, e.g. cereals, legumes and oiiseed crops, sin- 
ce an increased availabiiity leads to higher yields of protein hydrolyzing processes 
ssas well as nutritional benefits, i.e. Improved protein utilization. 

SUMMARY OF THE INVENTION 

It has now been found that the solubility of proteins present in 
vegetable sources may be increased by treating the vegetable source with an 
effident amount of a phytase enzyme. By addition of a phytase during a proteolytic 
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process, higher degrees of hydroiysis and improved protein solubHrty are obtained, 
and yields are Improved. 

Accordingly, the present Invention provides a method for 
solubllizing proteins in a vegetable protein source, v\^lch method comprises treating 
«the vegetable protein source with an efficient amount of one or more phytase 
enzymes, and treating the vegetable protein source with an efficient amount of one 
or more proteolytic enzymes. 

In another aspect, the Invention provides an animal feed 
additive oomprislng a phytase and a proteolytic enzyme. 

'0 DETAIUED DISCLOSURS OF THE INVENTION 

Solubiihcaiion of Vegetable }>rotelns 

The present invention provides a method for the solubilization 
of proteins in a vegetable protein source, thereby obtaining a protein hydroiysate. 
The method comprises the steps of 
^« (a) treating the vegetable protein source with an efficient 

amount of one or more phytase enzymes; and 

(b) treating the vegetable protein source with an efficient 
amount of one or more proteolytic enzymes, 

Comparedto known method for obtaining protein hydroiysates, 
20 the present method improves the availability of the proteins, thereby leading to 
increased extraction, higher yields and improved protein utiiization. 

The vegetable protein source subjected to the method of the 
invention may be any proteinaceous vegetable, in particular a legume, a cereal, a 
composite plant or a crucifera. Preferably, the legume is selected from the group 
85 consisting of soy bean, faba bean, pea, and lupine (Luplms afbus), more preferably 
the legume is soy beans. Preferably, the cereal is selected from t>e group consisting 
of wheat, corn, barley, rye, oat, rice, sorghum, sesame (SBsamum indicum), and 
millet (Fan/cum miiiacBum). An example of a useful composite plant is sunflower 
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{Helianmus), and an ©cample of a useful cruclfera is rape {rape seed, e.g. amssica 

The vegetable protein source is preferably soy bean. 
The proteinaceous vegetable subjected to tie method of the 
5 invention may be provided in any form, including "processed fdnTis" wherein ^e pro- 
tein content of the dry matter is increased before the protein subjected to the met- 
hod according to the invention. For instance, soy protein raw materia! may obtained 
as soy beans, dstetted soy fial<es, soy meal, soy concentrate or soy isoiate. Such 
proteinaceous raw material typically contains from about 42% to about 85% protein. 
10 The protein source may be pre*treated in any conventional 

manner prior to being subjected to the method of the present Invention. In particular 
the protein source may be dried and/or grounded, i.e. processed into mea! or flakes 
{such as soy bean meal or flakes). 

The two steps, (a) and (b) of the method of the invention, may 
ts be earned out as consecutive steps, or the two steps may be carried out simulta- 
neously. 

Also, the vegetable protein source may be treated with one 
enzyme preparation comprising one or more phytase enzymes and one or more 
proteolytic enzymes, or the vegetable protein source m^ be treated with two or 
20 more enzyme comprising a one or more pfiytase enzymes and/or one or more 
proteolytic enzymes. 

it is at present contemplated that the method of the invention 
is preferably carried out at a pH of the suspension of from about 3 to about 9, more 
preferably of from about pH 4 to about pH 7. 
25 It is 8^so contemplated ^at the method of the invention Is 

prBferabfy carried out at a temperature of from about 10*C to aboirt 7tfC, more pre- 
ferably of from about 35*0 to about 65*0. 

In a mare specific embodiment, the method comprises the 

subsequent steps of 
30 {i) suspending a vegetable protein source in water; 
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(ii) proteolyticany hydrolysing the protein by subjecting the su- 
spension to enzymatic treatment with one or more phytase enzymes and one or 
more proteofytic enzyme; 

(iii) inactivaJing the enzymes; and optionally 

5 (iv) separating the hydroiysed protein from the suspension. 

Inacttvatfon of the enzyme may be can-ied out by conventional 
methods for inactivating enzymes, e.g. by heat treatment, i.e. elevating the 
temperature of the hydrolysis suspension or mixture to a temperature which dena- 
tures the enzymes, typically to a temperature of above SSX. 
10 The separating step may be carrted out by conventional 

methods for separating hydroiysed protein from suspensions, e.g. by centrifugatfon 
or membrane filft^ng the suspension containing the protein hydroJysate. 

in general tenns, Itie metiiod of the invention may be carried 
out simitar to conven^ona! methods for obtaining protein hydrolysates, e.g. as 
15 described in US 4,324,805, US 4,100,024 and WO 92/15696, which publications are 
hereby incorporated by reference. 

Ptiytase Enz^^es 

The method of the invention for the solubilization of proteins 
in a vegetable protein source comprises treating the vegetable protein source with 
180 an efficient ^ount of one or more phytase enzymes. 

In the context of this invention, a phytase enzymes is an 
enzyme which catalyzes the removai of inorganic phosphorous from various 
myoinositol phosphates. Phytase enzymes are preferably derived from a microbial 
source such as bacteria, fungi and yeasts, but may also be of vegetable origin. 
25 In a preferred embodiment, the phytase enzyme is derived from 

a fungal strain, in particular a strain oi Aspergillus, B^QAspergiilus niger, AspergiHus 
oryzas, AspmgiUm nouum, Aspergiiius awamori, Aspergiflus nidulam and Mpergif- 
lus termus. Most preferred is a phytase enzyme derived from a strain of Aspergillus 
niger or a strain of ABpergiilus oryzae. 
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In another preferred embodiment, tiie phytase enzyme is 
derived from a bacterial strain, in particular a strain of BaciHu$ or a strain of Pseudo- 
monas. Preferably the phytase enzyme is derived from a strain of Bacillus subUlis. 

In yet another prefen-ed embodimerrt, the phytase enzyme is 
5 derived from a yeast. In particular a stt-ain of Kluveromyces or a sfrain of Sac- 
cfraromyces. Preferably the phytase enzyme is derived from a strain of SaocharO' 
myces cerevisiae. 

In the context of this invention "an enzyme ;jsrived from" 
encompasses an enzyme naturally produced by the particular strain, either 

10 recovered frcHU that strain or encx)ded by a DNA sequence Isolated from this ^raln 
and produced in a host organism transformed yaUSh said DNA sequence. 

The phytase enzyme may be derived from the microorganism 
in question by use of any suitable technique. In particular, the phytase enzyme may 
be obtained by fermentation of a phytase producing microorganism in a suitable 

15 nutrient medium, foliowed by isolation of the enzyme by methods known in the art. 

The broth or medium used for cuituring may be any conven- 
tional medium suitable fbr growing the host cell in question, and may be composed 
according to the principles of the prior art. The medium preferably contain carbon 
and ntorogen sources and other Inorganic salts. Suitable media, e.g. minimal or 

20 complex media, am avaiiable from commerdal suppliers, or may be prepared 
according to published receipts, e.g. ^e American Type Culture Collection (ATCC) 
Catalogue of strains. 

After cultivation, the phytase enzyme is recovered by 
conventional method for Isolation and purl^catlon proteins from a culftire broth. Well- 
es known purification procedures include separating the c^ls from the medium by 
centnfugation or filtraSon, precipitating proteinaceous components of the medium 
by means of a salt such as ammonium sulphate, and diromatographic me^ods 
such as e.g. ion e)«^nge dhromatography, gel filtration chromatography, affinity 
chromatography, etc. 
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Ajternalsvelyj the phytese enzyme js preferably produced in 
larger quantities using recombinant DNA techniques, e.g. as described in EP-A1^ 
4;^ 358, \n^ich publication is hereby incorporated by reference. 

Preferably, a fungus of the species ^sperg/#as whlc** has been 
s transformed vwth the phytase-encoding gene obtained from the BpeclBS Aspergillus 
ficuum or Aspergillus nlger, is cultured under conditions conducive to the expression 
of the phytase-encoding gene as described in EP-A1-0 420 368. 

Hie phytase-contsaning fennentation bnsth is preferably treated 
by means of both fite-ation and uftra-f iltration prior to being used In the (formuiation) 
10 of the present invention. 

St is at present contemplated that an amount of phytase 
efficient for improving the solubility of the vegetable protein corresponds to of from 
about 2 to about 50000 FYT {as defined below) per kg of vegetable protein source, 
preferably of from about 50 to about 30000 FYT per kg of vegetable protein source, 
16 mc^t preferred of from about 100 to abort iCWO FYT per kg of vegetable protsein 
source. 

Proleoiytic Enzymes 

The method of the invention for the solubilization of proteins 
in a vegetable protein source also comprises treating the vegetable protein source 

20 with an efficient amount of one or more proteolytic enzymes. 

The proteolytic enzyme may be a microbial enzyme, preferably 
a protease derived from a bacterial or a fungal strain, or the proteoiytio enzyme may 
be trypsin or pepsin. In a preferred embodiment, the proteolytic enzyme is a 
bacterial protease derived from a strain of Bacillus, preferably a strain of Baolltm 

mmtMHs or a strain of Bacillus licheniktrmls. Commercially available Bacillus 
proteases are Alcalase"* and Neutrase** {Novo Nordisk A/S, Denmark). In another 
preferred embodiment, the proteolytic enzyme is a funga! protease derived from a 
strain of Aspergilfus, preferably a strsm of Aspergillus aculBBtus, a strain of 
Aspergillus n/ger, asb'ain of AspergilluB oryzae. A commerdafly available ^sperg/Z/us 

30 protease is Flavourzyme'** (Novo Nordisk A/S, Denmark). 
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tt is at present contemplated that the aoTiount of proteolytic 
enzyme efficient for improving the solubility of the vegetable protein corresponds to 
of from about 0.0001 to about 0.5 AU {as defined beJow) per kg of vegetable protein 
source, preferably c : 'rom about 0.001 to about 0.05 AU per kg of vegetable protein 
5 source, more preferred of from sdsout 0.005 to about 0.03 AU per kg of vegetable 
protein source. 

Additlonai Enz^es 

As described above, the present Invention provides a method 
for the soiubilization of proteins in a vegetable protein source, which method 
10 comprises the steps of 

{a} treating the vegetable protein source with an efficient 
amcxint of one or more phytase enzymes; and 

(b) treating the vegetable protein source with an efficient 
amount of one or more proteoly^c en2ymes- 
« The two steps, (a) and (b) of the method of the invention, may 

be cmied out as consecutive steps, or the two steps may be earned out simu^- 
neousiy. 

in a prefen-ed embodiment, the method of the invention further 
comprises the step of 
20 (c) treating the veget^le protein source with an efficient 

amount of one or more enzymes selected from the group consisting of lipofytic 
enzymes and glucosidase enzymes. 

The three steps, (a), (b) and (c) of the method of the invention, 
may be carried out as conseoitive steps, or the three steps may be carried out 
m simultaneously. Or the two steps, (a) and (b) of the method of the invention, may 
be carried out simultaneous, followed by step {c). 

The lipolytic enzyme of step (c) may be any triacyigiycero! 

lipase (EC 3.1.1.3). 

The giycosidase enzyme of step (c) may be any glycosidase 
30 enzyme {EC 3.2, also known as cartjohydrases). Preferably, the giycosidase enzyme 
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is an amylase, in particular an a-amylase or a £-amylase, a ceiluiase, in particular 
an endo-l,4-s-slucanase (EC 3.2,1.4) or an endo-1,3-s-giucanase (3.2.1.6), a 
)^anase, in particular an endo-1,4-s-gjucanase (EC 3.2.1.8) or a xylan-©ndo-1,3-£- 
xylosldase (EC 3.2.1 .32), an a-gafactosidase (EC 3.2.1 .22), a polygafaoturonase (EC 

5 3.2.1.15, also known as pectinases), a ce{lu!ose-l,4-is-cellobiosidase (EC 3.2.1. 81, 
also known as ceUobiohydrolases), an endogtucanase, in particular an endo- 1,6-8- 
glucanase (EC 3.2.1.75), an endo-1,2-6-glucana5e (EC 3.2.1.71), an endo-1,3-S- 
giucanase (EC 3.2.1.39) or an endo-l,3-a-glucanase (EC 3.2.1.59). 

In a more preferred embodiment, the glucosidase enzyme is 

10 a polygalacturonase (EC 3.2.115). a ce!lulose-1,4-s.celtoblos}dase (EC 3,2,191), or 
an endoglucanase, preferably an endo-1,6-fi-glucanase (EC 3.2.1.75), an 8ndo-i,2* 
S-glucanase (EC 3.2.1 .71), an endo-1 ,3-£-glucanase (EC 3.2.1 .39) or an endo-1,3-Q!- 
giucanase (EC 3.2.1.59). 

industriai Applications 

«5 The me^od of the invention for the solubilization of proteins 

in a vegetable protein source, may find application in various industries. In particular 
the method of the invention find application for the preparation of protein hydro- 
lysates usefljl as nutrients, e.g. as nutritionat additives to foods and beverages. 

llierefore, in another aspect, the present invention also 
20 provides a pratein hydrotysate obtained from a vegetable protein source by the 
method of the invention. 

The protein hydrotysate of the invention may be added to foods 
or beverages, thereby increasing the nutritional vaiue. 

In particajlar liie protein hydrolysate of the invention may be 
25 added to animal feed, e.g. feedstuffs for monogastric animals. 

Animal Feed Additives 

TTie present invention provides an animal feed additive compri- 
sing one or more phytase enzymes and one or more proteolytic enzymes. 
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When added to animai feed, the combination of one or more 
phytase enzymes and one or more proteolytic enzymes Smproves the availabiitty of 
the proteins present In anima! feed of vegetable origin, thereby leading to increased 
extraction of the vegetable proteins, higher protein yields and improved protein 

5 utilization. Thereby, the nitrogen digestibility and the nutritive value of the fodder 
becomes increased, and the growth rate aid/or feed conversion ratio (i.e. the 
weight of ingested feed relative to weight gain) of the animal is improved. 

In the context of this invention, an anima! feed additive is an 
enzyme preparation ampislng one or more f^ytase enzymes and one or more 

10 proteolytic enzymes and suitable canrlers and/or exdpients, and which enzyme 
preparation Is provided in a form that is suitable for being added to animal feed. The 
anima! feed additive of the invention may be prepared In accordance with me^ods 
known tn the art and may be in the form of a dry or a liquid preparation. Ttue 
enzyme to be included in the preparation, may optionaiiy be stabilized in accordance 

i« wiSi metiiods known in the art. 

In a specific embodiment the animal feed additive of the 
invention is a granulated enzyme product which may readily be mixed with feed 
components, or more pr^rg^ly, form a component a pre-mix. The granulated 
enzyme product may be coated or uncoated. The particle size of the enzyme 

20 granulates preferably ts compatible with that of feed and pre-mix components. This 
provides a safe and convenient mean of incorporating the enzymes into feeds. 

in another spedfic embodiment, the animai feed additive of the 
invention is a st^ilized liquid asmposltlon, which may be an aqueous or oil-based 
slurry. 

25 In yet another specific embocSment, one or more of the 

enzymes are applied before or after pelleting or exirusion of the feed. 

The animal feed additive of the invention may exert its effect 

either in wrm (by modi^ing components of the feed) or in vfvo. Ihs feed additive of 
tte invention is particularly suited for addition to animal feed compositions containing 
30 high amounts of proteinaceous vegetables, in particular legumes, cereais, composite 
plants or crucifera. Preferably, the legume is soy bean, faba bean, pea, and/or lupi- 
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m (Lupinus alistis). Most preferably the legume is soy beans. Preferably, the cereal 
Is wheat, corn, barley, rye, oat, rice, sorghum, sesame (Sesamum indicum), and mil- 
let {Pmicum mfliaceum). An example of a composite plant is sunflower {Hefiar^ius), 
and an example of a useful oudfera is rape (rape seed, e.g. Bmssica napus). 
s In SBfiother p«'ef6rrBci embodiment, the invention provides an 

animal feed additive which comprises one or morg additional enzymes seiected from 
the group consisting of iipolytic enzymes and glucosidase enzymes. 

The lipolytic enzyme may be any triacylgiycerol lipase (EC 

3.1.1.3). 

w The glycosldase en2yme may be any glycosidase enzyme (EC 

3.2, also known as carbohydrases). Preferably, the glycosidase enzyme is an 
amylase, in particular an of-amylase or a s-amylase, a celiulase, in particular an 

endo-1 ,4-s-glucanase (EC 3.2. 1 .4) or an endo-1 ,3-S-giucanase (3.2. 1 .6), a xylanase, 
In particuiar an endo-1,4-£-g!ucanase (EC 3.2,1,8) or a xy!an-endo-l,3-iS-xyiosidase 

15 (EC 3.2.1.32), an «~galactosidase (EC 3.2.1.22), a poiygalacturonase (EC 3.2.1.15, 
also i<nown as pectinases), a celiulose-1 ,4-fi-celloblosidase (EC 3.2.1. 91 , also Icnown 
as celid3tohydro!ases), an endoglucanase, In particular an endo*1,6-6-giucanase 
(EC 3.2.1 .75), an endo-1 ,2-fi-glucanase (EC 3.2. 1 .71), an endo~1 ,3-S-glucanase (EC 
3.2.1.38) or an endo-1 ,3-a-glucanase (EC 3.2.1.59). 

so In a more prefen-ed embodiment, the glucosidase enzyme is 

a polygalacturonase (EC 3.2.1.15), a cellulose-1,4-fi-ceHobiosidase (EC 3.2.1 .91), or 
an endogiucanase, preferably an endo-1 ,6.s-glucanase (EC 3.2.1 .75), an endo-1 ,2- 
B-giucanase (EC 3.2.1.71), an endo~1,3-£-giucanase (EG3.2.1.39) or an endo-1,3-of- 
giucanase (EC 3.2.1,59). 

^ it is at present contemplated that the pH of the animal feed 

additive should be in the range of from about pH 2 to about pH a 

ft is at present contempfated that the amount of phytase activity 
In the animal feed additive should be in the range of from about 200 to about KKXK) 
FYT (as defined beiow) per gram of the total composition, preferably in the range 

30 Of from about 500 to about 10000 RTT per gram of the total composition, most 
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preferred in the range of from about 2000 to about ^0 FYT per gram of tfie total 
composi^on. 

Preferably, the amount of additive added to the animal feed 
should be suffident to provide a feed cOTrjposHion containing at least 50 FYT per kg 
6 feed, more preferably, between about 100 and about 2000 FYT per kg feed. 

It is to be understood that the actual amount of Phytase Units 
which should be added to the feed in order to enhance the nutritive value, i.e. the 
nitrogen digestibility, will depend on the composition of ih; -3ed itself. Feedstuffs 
containing high amounts of phytic add will generally require the addition of higher 
10 amounts of phytase activity. The necessary amount of phytase easily by deter- 
mined by the skilled person. 

Fhytase i^cttvity (FYT) 

The phytase activity may be detemitned using sodium phytate 
as substrate. When subjected to the action of phytase, inorganic phosphorous is 
15 liberated from sodium f^ytafe. in a ferrous/molybdenum containing reagent, 
phosphorous (PO4) forms a complex, \fl^ich can be monitored spectrophotometrio- 
ally at 750 nm. 

One Phytase Unit (FYT){s defined as tine amount of enzyme 

which under standard conditions (Le. at pH 5.5, 37*0, a substrate concentration of 
20 5.0 mM sodium phytate, and a reaction time of 30 minutes) liberates 1 p.mo\ of 
phosphate per minute. 

A standard operating procedure EAL-SM-0403.0t describing 
this analytical method in more detail is available upon request to Novo Nordisk A/S, 
Denmark, which publication is hereby included by reference. 

as Protease Aclivity (AU) 

The proteolytic activity may be determined with denatured 
hemoglobin as substrate. In the Anson-Hemogiobin method for the determina^on 
of proteolytic acuity denatured hemoglobin is digested, and the undigested hemo- 
giobin Is predpitated wrfth trichloroacetic acid (TCA). The amount of TCA soluble 
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product is determined mth pheno! reagent, which gives a biue coior with tyrosine 
and tryptophan. 

One Anson Unst (AU) is defined as the amount of enzyme 
which under standard conditions {i,e. 25*C. pH 7.5 and 10 min. reaction time) 
5 digests hemoglobin at an initial rats such that there is ilberated per minute an 
amount of TCA soluble product which gives the same color with phenol reagent as 
one milliequivalent of tyrosine. 

A folder AF 4/5 describing the analytical method in more detail 
is available upon request to Novo Nordisk A/S, Denmark, which folder is hereby 
10 Included by reference. 

DCAMPUES 

The inventiOT is further iitustrated with reference to the following 
examples which are not intended to be in any way limiting to the scope of the 
invention as claimed. 

is EXAMPLE t 

Soy Protein Hydrolysis 

Soy protein concentrate (Unico 75, Loders Crooklaan, HL) was 
suspended In deionized water at &yc. 

The mixture was heat treated at 85°C for 3 minutes and cooled . 
£0 to 55°C, the temperature of hydrolysis. pH was adjusted to 8,5 using 4N NaOH. 

The mixture was divided into three vessels for three comparati- 
ve experiments: 



1) 



Hydfolysing with: 

Alcalase"^ 2AL, dosage 2 w/w% of pratein content. 

Neutrase™ 0.5L, dosage 1 w/w% of protein content. 
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Phytase Novo™ {anAspergillus phytase, 6900 FYT/g), dosage 
1 mg/g soy concentrate, pH adjusted to 4.5 with HCI, Ph^^e 
is added when pH < 6,6. 

2) Hydrolysing with: 

5 Alcaiase^ 2.4L, dosage 2 w/w% of protein content, 

Neutrase™ 0.5L, dosage 1 w/vv% of protein content, 

3) pH was adjusted to 6,2 using HCI. Phytase Novo'" (an Asper- 
gillus phytase, 6900 FYT/g), dosage 1 mg/g soy concentrate. 



The three hydrolyses were followed by monitoring the degree 



10 of hydrolysis and the osmolality. The results are presented In Tables 1-2, below. 
Table 1 

Oemotalfty, mOsm/kg. 



Time (minutes) 


£xp< 1) 


Exp. 2) 


Exp. 3) 


0 


103 


102 


103 


15 


200 


173 


145 


35 


211 


183 


147 


66 


232 


201 


139 


125 


241 


208 


142 


185 


250 


221 


140 
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Table 2 

Degree of Hydrolysis, % DH 



Time (minutes) 


Exp, 1) 


Exp. 2) 


Exp, 3) 


20 


12.2 


11.9 


-1.9 


40 


13.9 


12,6 


-1.6 


70 


13.2 


12.8 


"2.0 


130 


17,3 


15.0 


-2.6 


190 


19.5 


18.2 


-2.4 



Both measurements of the degree of hydrolysis {%DH) show 
10 an increased degradation of the substrate. Experiment 1 yielded more soiubiSized 
protein (78.8%) wtien compared to Experiment 2 (77.3%). 



EXAMPLE 2 

In Vitro N-digestlbiiity of Soy Bean Meai 

Two samples were prepared: 

15 Sample A: 

1 g of soybean meal 

Sample B: 

1 g of soybean meai with addition of 0,032 g Phytase Novo^ 
{an Aspergillus phytase, 5000 FYT/g) 

20 Each sample was incubated with pepsin at pH 2.4 for 2 hours 

followed by incubation with pancreatin at pH 8.8 lor 16 hours. Suspended but not 
digested protein was precipitated with sulfosalicylic acid. The undigested protein (as 
well as o^er undigested components) was collected by filtration and drying. The dry 
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matter of tie filter cake and of the ssffnpie was determined, md the amount of nitro- 
gen (N) was determined by the Kjeldahl method. 

Hie N diges^biifty was calculated as fo(iov\^: 

« Nggmpte*^5ry rmttersBmpje 

The protein digestibility was calculated by multiplying the 
nitrogen (N) digestibility by 6^5. 

The following protein digestibility results were obtained: 

Sample A (without phytase):88,4% 
10 Sample B (with phytase);89,9% 

EXAMPLE 3 

l^dt of Phytase on Appar^t Nifrogen Digestibility 
and Nitrogen Utitization in Pigs 

B^ance trials on pigs (weight 46-52 kg) on a bariey- 

is wheat-soy diet. 

Diet compositfon; 

Barley 50.8% 
Wheat 20.0% 
Soy 24.0% 
so Animal fat 2,0% 

l^elasse 1.0% 
Minerals, >rftamins 
and amino acids 2.2% 
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No addition of inorganic phosphate to the diet The diet was 
pelietized at a temperature of above ^C. 

Balance tiial was conducted with an adaption period of 5 days 
and a 7 days coliection period. 

5 12 pigs were divided into two groups. The first group was fed 

the diet and the second group was fed the same diet but with addition of 20.3 9/IOO 
l<g feed of Phytase Novo™ (an AspergiSius phytase, 7370 FYT/g). 

The content of nitrogen in the diet, faeces and urine wras mea- 
sured and the ajiparent nitrogen digestibility and nitrogen utilization was calculated. 

10 T1>e results are presented In Table 3, below. 



Table 3 

Nitrogen Digestibility and Nitrogen Uttiization 



Nitrogen (g/day) 


Diet without Phytase 


Diet wi^ Ph^se 


B£.M. 


Consumed 


44.5 


44.S 




Faeces 


6.8 


B.Z 


0,1* 


Urine 


20.3 


19.5 


0.8 


Deposit 


17.4 


18.7 


o.eN$ 




37.6 


36.3 


0.1* 


Digested, % 


84.7 


86.1 


0.3* 



NS (not significant) ; p>0,05 
* S.E.M.; standard error mean 
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CLAIMS 

1. A method for the soiubiiization of proteins in a vegetable protein 
source, vMt^ method comprises the steps of 

(a) treating the vegetable protein source with an efficient amount of 

s one or more phytase enzymes; and 

(b) treating the vegetable proton source with an efficient amount of 
one or more proteolytic eraymes. 

2. The method according to claim 1 , wherein the steps of (a) and (b) are 
carried out simuitaneous. 

to 3. The metiod according to eitner of ciaims 1-2, which method further 

comprises the step of 

(c) treating the vegetable pnstein source with an effident amount of 
om or more lipolytic enzymes (EC 3.11.3) and/or one or more gtycosidase 
ens;y:.';'.'es (EC 3.2). 

IS 4, The method according to claim 3, in which the glucosidase enzyme 

is " amylase, In par^cuiar an a-amyiase or a s-amyiase, a ceSlulase, in particular 
an endo-1,4-S-glucanase (EC 3,2.1.4) or endo-1 ,3-s-glucanase (3.2.1.6), a 
xylanase, in particular an endo-1 ,4-£-giucanase (EC 3.2.1.8) or a xyian-endo-1,3-fi- 
xylosidase (EC 3.2.1.32), an et-gaiactosidase (EC 3.2.1.22), a polygalacturonase (EC 

ao3.2>1.15), a cetyose-1,4-S-c€itobiosidase (EC 3.2.1.91), an endoglucanase, in 
particajlar an endo-1,6-6-gluc8nase {EC 3.2.1.75), an endo-1^2-S-glucanase (EC 
3.2.1.71), an endo-l,3-is-glucanase (EC 3.2.1.39) or an endo-1,3-o?-glucanase (EC 
3.2.1.®). 

5. The method according to claim 3, in which the glucosidase enzyme 

25 is a poiygalacturonase (EC 3.2,1.15), a celiu{ose-1,4-S-ce!loblosidase (EC 3.2.1.91), 
or an endoglucanase, preferably an endo-1,6-6-glucanase (EC 3.2.1.75), an endo- 
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1.2- B-giucanase {EC 3.2.1.71), an endo-1.3-s-giucanase (EC 3.2.1.39) or an endo 

1.3- a-glucanas8 <EC 3.2,159). 

a The method according to any of claims 3-5, wherein the steps of (a), 

(b) and (c) are carried out stmuttaneous. 

s 7. The method according to any of claims 1-6, wherein the phytase of 

step (a) is a vegetaijle phytese, a ftjngal phytase, a bac^ertai phytase or a phytase 
producible by a yeast. 

8, The method according to claim 7, wherein the fungal phytase is 

derived from a strain of AsjSBrgHlus, preferably a strain oiAspergiHus niger, a strain 

10 of Aspergillus ficuum, a strain Aspergillus awamort, a strain c^MpergiHus oiyme, 
a strain ot Aspergillus terreus, or a strain oiAspergiHus nidulans. 

a The method according to claim 7, wherein the bacteria! phytase is 

derived from a strewn of B&dllus or Ps&udomonas, prBferstly a strain of BacHim 
suWlis. 

1510. The method according to claim 7, v^ereln the phytase is derived from 

a yeast of the genera Kluveromyces or Saccftaromyces, preferably a strain of 

Saccharomyc^ cerevisiae, 

11 The method according to any of claims 1-10, wherein the vegetable 

protein source is treated with a phytase of step (a) In an amount of #om about 2 to 
20 about 50000 Phytase Units (RTT) per kg of protein source, preferably of from about 
50 to about 30000 PfT per kg of protein source, most preferred of from about 100 
to about 100DD PfT per kg of protein source. 

12. The method according to any of claims 1-11, wherein the proteolytic 

enzyme of step ,{b) is a microbial protease, a fungai protease, or pepsin or trypsin. 
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13. The metiiod according to claim 12, wherein tfie microbisd protease is 
derived from a strain dtBacHlus, preferably a strain ofBacnUus Hcheniformis, and/or 
a strain Baoilius suis^lis. 

14. The meaiod according to claim 12, wherein the fungai protease is 

5 deiwed from a strain of AspergiKus, preferabiy a strain of Aspergtlius acuieatus, a 
strain of AspergUius niger, a strain of Aspergiiius oryzae, 

15. The method acconiiing to any of claims 1-14, wherein tiie vegetable 
protein source is treated with one or more proteolytic enzymes of step (h) In an 
amount of trom about 0.0001 to about 0.5 AU per kg of protein source, preferabiy 

10 of from about O.CK)1 to about 0.05 AU per kg of protein source, more prelen*ed of 
from about 0.005 to about 0.03 AU per kg of protein source, 

16. The method according to any of claims 1-16, wherein the vegetable 
protein sounje is a legume, a composite plant, a crucifera, or a cereal, or mixtures 
ftiereof, 

IS 17. The method according to any of the claims 1-15, wherein the 

vegetable protein source is soy bean. 

18, The method according to any of claims 1-17, wherein the enzymatic 
treatment is carried out at a pH of from 3 to 9, preferably a pH of from 4 to 7. 

19, The method according to any of dalms 1-18, wherein the enzymatic 
sofreatment is carried out at a temperature of 1mm about 10 to about TCC, preferabiy 

a temperature of from about 35 to about 65°C. 

20, The method according to any of claims 1 -1 9, which method comprises 
tfie steps of 

i) suspending a vegetabie protein source in water; 
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ii) enzymatic treatment of the aqueous suspension of step i) with a 
phytase and a proteolytic enzyme; 

iii) inactivating the enzymes of step ii); and optionaJJy 

iv) separating the soiubilized protein from the aqueous suspension. 

§21. An animal feed additive comprising a phytase and a proteoiytic 

enzyme. 

22. The anima! feed additive according to claim 21 , whidi comprises one 

or more additional enzymes selected from the group consisting of lipolytic enzymes 
(EC 3.11.3) and giycosidase enzymes (EC 3.2). 

10 23. Tiie animal feed additive according to ciaim 22, in whicii the 

giucosidase enzyme is an amylase, in particuiar an of-amylase or a s-amylase, a 
ceilulase, in particular an endo-1,4-fi.-g!ucanase (EC 3.2.1.4) or an endo-l,3~fi- 
giucanase (3.2.1.6), a x^anase, in particular an endo-1,4'-g-giucanase (EC 3.2.1.8) 
or a xylan-endo-1,3-£-xylosldase (EC 3.2.1.32), an or-galactosidsse (EC 3.2.1.22), 

IS a polygalacturonase (EC 3.2.1 .15), ace!!ul08e-1,4~£-ceilobiosidase (EC 3.2.1.91), an 
endoglucanase, In partlcaiiar an endo-1 ,6-6-glucanase (EC 3,2.1 .75), an endo-1 
glucansse (EC 3.2.1.71), an endo-1,3-S-giucanase (EC 3.2.1.39) or an endo-1,3-o!- 
glucanase (EC 3.2.1.59), 

24. The animal feed additive according to ciaim 22, in v^ich the 
so giucosidase enzyme is a polygalacturonase (EC 3.2.1.15), a celluiose-1,4<s- 

celiobiosidase (EC 3.2.1.91), or an endoglucanase, preferably an endo-1 ,6-iS- 
glucanase (EC 3.2.1.75), an endo-1 ,2-£-glucanase (EC 3.2.1.71), an endo-1,3-6- 
giucanase (EC 3.2.1.39) or an endo-1 ,3-of-glucanase (EC 3.2.1.59). 

25. The animal feed additive according to any of claims 21 -24, wherein the 
2s phytase is a vegetable phytase, a fungal ph:irtasej a bacterial phytase, or a phytase 

producible by a yeast. 
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26. The animal feed additive according to ciaim 25, wherein the fungal 

phytase is derived from a strain of Aspergillus, preferably a strain of Aspergillus 
niger, a strain of Asf^giNus fmum, a s^n of ABp&^ilius awamon, a strain of 
Aspergillus oryzae, a strain of Asperg///(/s terreus, or a strain c^AspeigiHua nidulam, 

s 27. The animal feed additive according to claim 25, wherein the bacteria! 

phytase is derived from a strain of Bac^ifm or a strain of Pswdcmonas, preferabiy 
a s^ain of B&ciUus sutOHis. 

28. The animal feed additive according to daim 25, wherein the phytase 
is derived from a yeast of the genus K/uve/timyces or the genus Sacchammyces, 

to preferabiy a strain of Saccharomyces cerevisiae. 

29. The animal feed additive according to any of claims 21 -28, comprising 
one or more phytase enzymes in an amount corresponding to of from about 200 to 
about SCKKK) Phytase Units (FYT) per gram of the composition, preferably of from 
about 500 to about 10000 FYT per gram of the composition, more prefen*ed of from 

t« about 2000 to about 6000 FYT per gram of the composition. 

30. The animal feed additive according to any of claims 21 -29, wherein the 
proteolytic enzyme is a micrabial protease, a fungaf protease, or pepsin or trypsin, 

31 . The animal feed addi^e according to dalm 30, wherein the microbial 
protease is derived from a strain of Baciifus, preferabiy a strain of Baoilius 

siiicheniformis or a s^aln of Baclttm sutHlis, 

32. The anima! feed additive according to claim 30, wherein the fungai 
protease is derived from a strain of Aspergilius, preferabiy a strain of A$perg{llus 
acuieatiis, a Mrain of MpergiSus niger, or a strain clfMpergiHus oryz^e. 
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33. The animal feed additive accxjrding to any of claims 21 -32, comprising 
a prctoolytic enzyme in an amount corresponding to of from about 0,01 to about 20 
AU (Anson Units) per gram of the composition, preferai% of from afoout 0.1 to 
about 10 AU per gram of the composition, more prefened of from about 0.2 to 

5 about 5 AU per gram of the composition. 

34. The animal feed additive according to any of the claims 21-33, wherein 
one or more of tiie enz/mes are provided in the form of a powder, a non-dusting 
granulate, a stablilzed iiquld, a stuny, or as protected enzymes. 
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„ . WCNDED CLAIMS 

Lreceived by the Internationai Bur&m on 21 September 1995 f21 09 ^5^5^ 
.Sf ^'-'^f ^? cancelled; cUimsl anf 3 replaced by^^' 

amended claim 1; c^ms 4- 9 21 and 23-34 replaced by Sef claims 
£!-l/,18 and 19-30 (5 pages)] 
1. A method for the solubOization of proteins in a vegetable protein 

source, which method comprises the steps of 

{a) freating the vegetabie protein source vwth an efficient amount of 

5 one or more phytase enzymes: 

(b} Seating the vegetabie protein source yiM\ an ardent amount of 

one or more proteolytic enz^es; and 

(c) trea^ng fhe vegetabie protein source wtSi an efficient artount of 

one or more lipolytic enzyme (EC 3.1.1.3) and/or one or more giycosidase 

loenjymes (EC 3.2). 



2. The method according to dajm 1, in which the giucosidase enzyme 

of step (c) ts an amyiase« in panicuiar an a>amy!^ or a ^-amyiase, a ceiiuiase, tn 
particular an endo»1,4-^'^!ucanase (EC 3.2.1.4) or an endo»t3*^>glucanase 
(3.2.1.6), a xylanase, In particular an endo-1,4-j§-g}ucanase (EC 3.2.1 .8) or a xyian- 
lsendo-1,3-j8-xylosidase (EC 3.2.1.32), an a-gaiactosidase (EC 3.2.1.22). a poiyga!ac- 
turonase (EC 3,2.1.15), a celJulose-1 ,4-^-CBfiobiosidase (EC 3.2,1.91), an en~ 
doglucanase, in particular an endo-1,6-6-glucanase (EC 3.2.1.75). an endo-1,2-^- 
glucanase (EG 3.2.1.71), an endo-1,3-^-glucanase (EC 3.2,1.38) or an endo-1,3-a- 
glucanase (EC 3.2.1.^}. 



20 3. file method according to claim 1, in which the giucosidase enzyme 

of step (c) is a polygalacturonase (EC 3.2.1.15), aceiiulose-1 .4-^-ce!!obiosidase (EC 
3.2.1.91), or an endogiucanase. preferably an endo-l.S-^S-glucanase (EC 3.2.1.75}, 
an endo-1,2-^-glucanase (EC 3.2.1.71), an ende :>/3-giucana£ ^ /EC 3,2.1.39) or 
an endo-1,3-tt-giucanase (EC 3,2.1.58). * 

25 4, The method according to any of claims 1 -3, wherein the steps of (a), 

(b) and (c) are curled out simultaneous. 
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5. Tim method accortjing to any of dalms 1-4, iMwein the phytase of 

step (a) is a vegetable phytase, a fungal phytase, a bactsrial phytase or a phytase 
producible by a yeast. 

"The method according to claim 5, wherein the fungai phytase is 
5 derived from a strain c$ AspergHius, preferably a strain c^Aspergtifus nig&r, a slrain 
(AAspergilius Hcuum, a strain ofAspergHlus avmrjori, a strain c^AspeigiHus oryzas, 
a strain ofAspergUfus terrsus, or a strain AspergiHus niduims. 

7. The method according to ciaim 5, wherein the bacteriai phytase is 
derived from a strain of BaciHus or Ps&udomoms, prefembfy a strain of Baciflm 

8. Hie msfliod according to claim 5, vwheretn the |:Miylase is derived from 
a yeast of the genera fOuveromyces or SatGcharomyces, preferably a strain of 
Sacchdfomyces cenev/s/ae. 

9. The method according to any of claims 1-8, wherein the vegetable 
15 protein source is treated with a phytase of step (a) in an amount of from about 2 

to about 50000 Phytase Units (FYT) per kg of protein source, preferably of from 
about 50 to about 30000 FYT per kg of protein source, most preferred of from 
about 100 to about 10000 FYT per kg of protein source, 

10. Ttie method according to any of claims 1-9, wherein the proteoiytic 
20 enzyme of step (b) Is a microfoia! protease, a fungal protease, or pepsin or trypsin. 

1 1 . The method according to claim 1 0, wherein the microbial protease is 
derived from a strain of Sac///us, preferably a strain of BaoHfus Sichenik>mis, and/or 
a strain of Bacilius sut^lis. 
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12. The method according to claim 10, wherein the fungal protease is 
derived from a strain of AspBrgUfus, preferably a strain of Aspergi^us aculeatus, a 
strain dfAspergilfm niger, a strain of Aspergiiius otyzm, 

13. The method according to any of claims 1-12, wherein tiie vegetabie 
5 protein source is treated with one or more proteoiytic enzymes of step {b} in an 

amount of firom about 0.0001 to about 0.5 All per kg of protein source, preferably 
of from about 0.001 to about 0.05 AU per kg of protein source, more prefen^ed of 
from about 0.005 to about 0,03 AU per kg of protein source. 

14. The method according to any of claims 1-13, wherein the vegetable 
10 protein source is a legume, a composite plant, a crucifera, or a cereal, or mixtures 

thereof. 



15. The method according to any of the claims 1-13, wherein the 
vegetable protein source Is soy bean, 

16. The method according to any of claims 1 -15, wherein the enzymatic 
IS treatment is carried out at a pH of from 3 to 9, preferably a pH of from 4 to 7. 

1 7. The method according to any of claims 1 -1 6, wherein the enzymatic 
treatment is canied out at a temperature of from about 10 tn about 7(yC, prefers^ly 
a temperature of from about 35 to al30ut es^C. 

18. An animal feed additive comprising a phytase, a proteolytic enzyme, 
20 and one or more addttionai enzymes selected from the group consisting of lipolytic 

enzymes (EC 3.1.1.3) and glycosldase enzymes (EC 3.2). 

19. The animal feed additive according to claim 18, in which tiie 
glucosldase enzyme Is an amylase, in particular an a-amylase or a ^-amylase, a 
cellulase, in partkxjiar an endo-1 ,4-^giucanase (EC 3.2.1.4) or an endo-1,3.|- 
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glucanase (3.2.1.6), a xyianase, in particular an endo-1,4-^-g!ucanase {EC 3.2,1 .8) 
or axylan-endo-1,3-#.xylosidase {EC 3.2.1.32), an er-galactosidase {EC 3.2.122), a 
polygalacturonase {EC 3.2.1.15). a cel!ulose-1 ,4-^-celtobiasjdas8 (EC 3,2.191), an 
endogiucanase, in particular an sndo-16-e-glucanase {EC 3,2.1.75), anendo-1,2-^- 
5 glucanase (EC 3.2,171), an endo-1.3-^-g!ucanase (EC 3.2.139) or an endo-lS-a- 
giucanase (EC 3.2.1.59). 

20. Tihe animal feed additive according to daim 18, in which the 
gluoosldase enzyme Is a polygalacturonase (EC 3.2,1.15). a cellulose- 14-^5- 
cellobiosidase {EC 3.2.191). or an endogiucanase. preferably an endo-16-j?. 

loglucanase (EC 3.2.175). an endo-12-'^-glucanase (EC 3.2.171), an endo-1,3-^. 
glucanase (EC 3.2.130) or an endo-1.3^-glucanase (EC 3.^159), 

21 . The animal feed additive according to any of claims 1 8-20, wherein the 
phytase Is a vegetable phylase, a fungal phytase, a bacterial phytase, or a phytase 
producible by a yeast. 

1S 22. The animal feed additive according to claim 21, wherein the fungal 

phytase is derived from a strain of Asper^iHus, preferably a strain of Aspergilius 
niger, a strain of Aspergillus ficuum, a strain of Aspergtiius awamori, a strain of 
Aspergillus o/yzae, a strain oiAspergHlus terreus, or a strain Aspergilius nidulans. 

23. The animal feed additive according to claim 21 , wherein the bacterial 
20 phytase Is derived from a strain of Baciilus or a strain of Pseudomonas, preferably 

a strain of Baoiiius sut^fis. 

24. The animal feed additive according to claim 21 , wherein the phytase 
is derived from a yeast of the genus Hiuvemmyces or the genus Saccharomyces, 
preferably a strain of Saoc/iaromyces ce/ev/s/ae. 
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25. The animal feed addil^v© according to any ~' ciaims 1 8-24, comprising 
one or more phytase enzymes in an amount corresponding to of from about 200 
to about 50000 Phytase Units {FYT) per gram of the composttion, preferabSy of from 
about 500 to about 1 0000 FYT per gram of the composition, more prefen-ed of from 

s about zm to about 6000 FVT per gram of the composition. 

26. The animal feed additive according to any of claims 1 8-25, \Mierejn the 
proteolytic enzyme is a microbial protease, a fungal protease, or pepsin or trypsin. 

27. The animal feed additive according to claim 26, wherein the microbial 
protease is derived from a strain of BaciHus, preferably a strain of BacHim 

^oh'chentfotmis or a strain of BacHius sut^lfs. 

28. The animal feed additive according to daim 26, wherein the fungal 
protease is derived from a strain of Aspergillus, preferably a strain of Aspergillus 
aculeatus, a strain 6t Aspergillus niger, or a strain of Aspergillus oryzm. 

29. The animal feed additive according to any of daims 1 8-28, comp;- -sing 
15 a proteotytic enzyme In an amount corresponding to of from about 0.01 to about 

20 AU (Anson Units) per gram of the composttion, preferably of from about 0,1 to 
about 10 AU per gram of the composition, more preferred of from about 0.2 to 
about 5 AU per gram of the composition. 

30. Hie animai feed additive according to any of the ciaims 1 8-29, wherein 
20 one or more of the enzymes are provided in the form of a powder, a non-dusting 

granulate, a stabilized liquid, a slurry, or as protected enzymes. 



AMENDED SHEET {ARTICLE 19) 





Irttematieftal ajspiifiaSoR He, 

PCT/DK 9S/0S166 


A. CLASSIFICATION OF SUBJECT MATTER 



IPC6: 3/34, A23K 1/14, A23L 1/105 

Aeeoftline to iBiernati o aat yatentOassifieiLttott {IPQ or to boat mtisn^ ciassiffc&tien and IPC 

B. FlELCffi SEARC3-t£D »™.„.™„ 

Minimum tioeumetttation s«areh«<t (eUsitlSeatioit symta followed by tH^safiftiSion xyrobois} 

IPCS: A23J, A23K, A23L 

Documentation sevched other than miRimom documentation to Ute extent that such <ioeument$ are incjudM itt the It«)ds s«9areh«<i 

SE,OK,FI,H0 classes as above 

ESectronic data base consulted toing the 'mmmOenai seateh (bsbw of data baws «tui. where praetasiWe, search ttnns used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



QtaUon ofdoetimffint, wi* Indica^on. where appropriate, of the relevant passages 



US 3966971 A (ALPHA L. MOREHOUSE ET At), 
23 June 1976 (29,06.76). column 2, 
line 48 - line 64, abstract 



9207474 Al (E.I. DU PONT D£ HEMOURS m 

COMPANY), 14 May 1SS2 (14.05.92), page 4, 
line 3 - line 21; page 6, line 27 - page 7» 
line 10 



Reierattt to claim No. 



1-34 



1-34 





Further documents are listed in flie catttittuaiton of Box C. See patent famiiy annex. 


♦ Spedauswgortraoriiwtlitocumeojs: f Satff doaiatat jrabMshsd sfto tfac lotertatioflai mbg flats 
'A' d«(!»acattS«&ikt)l»s»ic»t»3tB«fttemi«iiichistiatc^^ dateajdttotfflwimettrt&awijj^tiwtioabotd^^ 
to bs of panitaiter tttevwase ** puBapt* w Bwwfy nadmtjmf th« lawamao 

*B' «riter dccumeni fant jjubii^d oa Of aftef the bsiematioaa! fiiiag date *X' .ifoaaawt ofpatfitutar nsltvooM; iSa daiaisd mvention «ai»9l tw 
'L- dcemmwtoEhmsy tow (Jwsbs OB priority tisiorfs^ cswstdsred novel McaawtltewMsidarsd » iovoivs ffiinvmti^^ 
eiteS a establisb tli* imbHcaUoa d;ue of m&r citodwk of odwr ^'^e*'* "^iea alone 

*0* dccumestnfemBgMmtwaii&dMutc, t>s«,mhtMtitmtn'a<h<r tomideriid to iiivolve ati mvtaivt step wbcti tta« denmmt is 

mtaas oombiasd im& oae o* mora oiber audi doouosat!, susis COradtiMitoi 

'P ci6ciiiMt»tpttbU^ed|mQrtoeM!tm«nuaionaifai^dst«to)atw&^ bring obvious to ajwrsswdaiitd in tiie an 
to priority aatedmmad -ft. sfBeaawatiBembwofteesamepatsntfiimi'.y 


Date oftite actual compleiion of the intemattonat ^oafcb 

24 Juiv 1995 


Dais of raatitng of tite internationsi search resort 

2 5 -07- 1995 


Name and majlmg address of Ute ISA/ 

Swedish Patent Office 

Box 50SS, S-102 42 STOCKHOLM 

Faesltt^fe No. 4-46 S 666 02 a6 


Au^ortzed oiBcer 

Jack Hedlund 

Tekphone No, +46 8 782 25 00 



Portn PCT/KAPID {secotw! sheet) {S^ 1992) 



INTERNATIONAL SEARCH REPORT 
laformatton on patent fatniiy tnembsrs 

Z9mm 


PCV,m 95/00X66 


Patent dooutnoni 
cited in search report 


Pubtteation | Paiiam faistly 


PubSteaiion 



US-A- 3966971 



29/06/76 



AT-B" 
AU-A- 
8E-A,A- 

OE-A-- 
FR-A.B- 

ea-A~ 

JP~A~ 
NL-A~ 
SE-A- 



352510 
8786675 

837267 
2600060 
2296373 
1507880 
51125300 
7515245 
7514773 



25/09/79 
30/06/77 
16/04/76 
08/07/76 
30/07/76 
19/04/78 
01/11/76 
05/07/76 
05/07/76 



)-Al- 9207474 



14/05/92 



AU-A- 



9016291 



26/05/92 



Form PCT/ISA/2J0 {pmm fatniiy ames) (Juty im) 



